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ceiving device for containing oil and foods, means for 
generating PWM signals, and ultrasound generator for 
generating ultrasound wave according to the PWM sig- 
nal and providing the ultrasound wave to the food receiv- 
ing device. The PWM generating means includes a con- 
trolling section, a pulse width modulating section, and a 
driving section. The controlling section generates a first 
digital signal and a second digital signal, respectively. 
The pulse width modulating section varies a duty of a 
saw-tooth signal by modulating saw-tooth signal and a 
pulse signal which are D/A converted from each of the 
first digital signal and the second digital signal, and out- 
puts a duty-varied saw-tooth signal. The driving section 
amplifies the duty-varied saw-tooth signal and outputs 
an amplified signal as the PWM signal. The duty-varied 
saw-tooth signal is supplied to the food receiving device. 
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COOKER 

TECHNICAL FIELD 
The present invention relates to a cooker using an ultrasound, 
and more particularly to a cooker having an ultrasound generator 
which is suitably installed at a receptacle for containing a fried 
food and oil . 

BACKGROUND ART 

In, a conventional cooking method, when foods are fried or 
boiled in hot oil or water, surfaces of the foods are initially 
fried or boiled . And, foods the being cooked are gradually cooked 
from surface of the foods into the inside thereof. As a result, 
since the surfaces of the cooked foods in the hot oil are over-fried 
but the insides thereof are insufficiently fried, taste of the 
cooked foods has a reduction in quality. 

For example, a frying system fries the fried foods in the 
oil of 100°C - 300°C. The frying system includes a container, a 
heater, and a main controller having a thermostatic controller. 
The thermostatic controller controls a temperature of the oil 
based on an output of a thermometer which is included therein. 
The main controller controls the heater according to the 
temperature of the oil detected by the thermostatic controller, 
thereby maintaining the oil and fried foods in the container. 

The thermostatic controller detects a signal outputted from 
the thermometer, and the detecting signal is supplied to the main 
controller. The main controller compares the temperature of the 
oil with a reference temperature between 100°C and 300°C set by 
a user based on the detecting signal from the thermostatic 
controller and determines whether or not the oil is overheated 
according to the comparison result. 

When the main controller determines that the oil is 
overheated, the main controller stops the heater to thereby 
prevent the overheating. When the main controller also determines 
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that the temperature of the oil is lower than the reference 
temperature, it turns on electric power of the heater to thereby 
increase the temperature of the oil. 

However, in accordance with the conventional cooking method, 
5 a surface of the fried food is over-fried, and the inside thereof 
is under-fried, in hot oil which is kept at the reference 
temperature. Further, in order to improve the taste of the fried 
food, when a user adds spices to the frying food, the spices can 
not penetrated inside of the frying food. This causes the taste 
10 of the fried foods to lessen. 

DISCLOSURE OF INVENTION 

Therefore, one object of the present invention is to provide 

15 a food cooking device which can provide food with a good flavor 
and also reduce energy used when frying the food. 

In order to achieve the object, an apparatus according to 
the present invention includes a receptacle; means for generating 
PWM signals; and an ultrasound generator for generating an 

20 ultrasound wave according to the PWM signal and providing the 
ultrasound wave to the receptacle, wherein an intensity of the 
ultrasound wave is varied by the PWM signal. 

In order to achieve the object, an apparatus according to 
the present invention includes a controlling section for 

25 generating a first digital signal and a second digital signal, 
respectively; a pulse width modulating section for varying a duty 
of a saw-tooth signal by modulating a saw-tooth signal and a pulse 
signal which are D/A converted from each of the first digital 
signal and the second digital signal, and for outputting a 

30 duty-varied saw-tooth signal; and a driving section for 

amplifying the duty-varied saw-tooth signal and for outputting 
an amplified signal as the PWM signal. 

BRIEF DESCRIPTION OF THE DRAWINGS 
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The foregoing and other objects, aspects and advantages will 
be better understood from the following detailed description of 
preferred embodiments of the invention with reference to 
5 preferred embodiments of the invention with reference to the 
drawings , in which; 

FIG. 1 is a block diagram for showing a configuration of the 
cooker according to an embodiment of a present invention; 

FIG. 2 is perspective view for showing the food receiving 
10 section shown in FIG. 1.; 

FIG. 3 is a block diagram for showing one example of a PWM 
generator depicted in FIG. 1. ; and 

FIG. 4 is a perspective view for showing a controller and 
an ultrasound generator which are welded at a surface of the 
15 receptacle depicted in FIG. 2. 

BEST MODE FOR CARRYING OUT THE INVENTION 

Preferred embodiments of the present invention will be 
20 illustrated below with reference to the accompanying drawings. 

FIG.l shows a block diagram for showing a configuration of 
the cooker according to an embodiment of a present invention. The 
cooker includes a food receiving section 30; means 10 for 
generating PWM signals; and an ultrasound generator 20 for 
25 generating an ultrasound wave according to the PWM signal and 
providing the ultrasound wave to the receptacle. 

FIG. 2 is a perspective view for showing the food receiving 
section 10 shown in FIG. 1. 

Referring to FIG. 2, the food receiving section 30 includes 
30 a housing 101, a control panel 103 having a power switch 113, a 
switch 117, a receptacle 105, a thermometer 107, a first display 
device 115, and a second display device 119. 

The switch 117 sets heat time. The first display device 115, 
second display device 119, and receptacle 105 are installed at 
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an upper center of the housing 101, and the receptacle 105 contains 
liquid such as oil 111. The receptacle 105 includes a guide 109. 

The receptacle 105 is filled with a liquid such as oil 111, 
and the oil 111 is gradually heated by heater. At this time, a 
5 user can set a temperature of the oil from 100°C to 300°C by the 
switch 117. 

The switch 117 can consist of a push or rotary switch. The 
thermometer 107 is installed at an inner side wall of the 
receptacle 105. The thermometer 107 detects the temperature of 

10 the oil 111. A signal corresponding to the temperature of the oil 
111 detected by the thermometer 107 is displayed on the first 
display device 115. Temperature information set by the user is 
displayed on the second display device 119 so that the user 
recognizes a heating state of the oil 111. 

15 FIG. 3 is a block diagram for showing one example of a PWM 

generator 10 depicted in FIG. 1J 

Referring to FIG. 3, the PWM generator 10 includes a control 
section 301, a pulse width modulating section 303, and a driver 
307. 

20 The control section 301 generates first and second digital 

signals for generating a saw-tooth and pulse signals, 
respectively. 

The control section 301 includes a memory 311, a 
microcomputer 309, and an oscillator 313. The memory 311 stores 

25 first and second data. The microcomputer 309 generates the first 
and second digital signals corresponding to the first data and 
the second data, respectively, and varies a period of the generated 
second digital signal based on a system program. 

The oscillator 313 generates a system clock to generate the 

30 first and second digital signals. 

The pulse width modulating section 303 converts the first 
and second digital signals from the control section 301 into 
saw-tooth and pulse signals, modulating the saw-tooth according 
to the pulse signal in order to vary a duty of the saw-tooth signal 
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to thereby obtain a duty-varied saw-tooth signal. The pulse width 
modulating section 303 includes a first digital/analog (D/A) 
converter 315, a second D/A converter 317, a saw-tooth wave 
generator 319, and a duty modulator 312. 
5 The first D/A converter 315 converts the first digital signal 

free, the microcomputer 309 into an analog saw-tooth signal. The 
second D/A converter 317 regulates the second digital signal from 
the microcomputer 309 to a DC signal. The saw-tooth wave generator 
319 wave-shapes the saw-tooth signal through the first D/A 
10 converter 315. The duty modulator 321 modulates the saw-tooth 
sigr.ui converted by the first D/A converter 315 on the DC signal. 

The driver 307 amplifies the duty-varied saw-tooth signal 
from the pulse width modulating section 303 and supplies it to 
the ultrasound generator 207. 
15 The buffer 305 is connected between the pulse width 

. modulating section 303 and driver 307, and wave-shapes the varied 
saw-tooth signal from the pulse width modulating section 307 and 
provides it into the driver. 

Also, the system program on the memory 311 has a first step 
20 for programming a 100% duty of the pulse data for a time, a second 
step for reducing the duty from 85-50% to 2.5-0% for a 
predetermined time, and third step for repeating the first and 
the second steps. 

When a switch signal generated by the power switch 113 is 
25 inputted to the microcomputer 309, the microcomputer 309 enables 
the memory 311 to thereby drive the system program in response 
to the switch signal from the power switch 113. 

Accordingly, the microcomputer 309 reads the first data and 
the second data stored in the memory 311, and converts the first 
30 data and the second data into the first and second digital signals, 
and supplies the first and second digital signals to the first 
converter 315 and the second converter 317, respectively. 

The first D/A converter 315 converts the first digital signal 
to a saw-tooth signal of an analog type, and the second D/A 
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converter 317 converts the second digital signal into a pulse 
signal of an analog type. The pulse signal of an analog type is 
a variable DC signal based on a pulse width thereof. Namely, the 
DC signal is regulated by the second D/A converter 317. 
5 Also, the first and second digital signals from the first 

and second converters 315 and 317 are supplied to the saw-tooth 
wave generator 319 and the duty modulator 321, respectively. 

The saw-tooth wave generator 319 wave-shapes the saw-tooth 
signal converted by the first D/A converter 315, and the wave 
10 shaped saw-tooth signal is applied to the duty modulator 321. 

At this time, the DC signal regulated by the second D/A 
converter 317 is provided to the duty modulator 321, and the duty 
modulator 321 modulates the saw-tooth signal according to the DC 
signal . 

15 The level of the DC signal varies under the control of the 

microcomputer 309. As the microcomputer 309 controls a duty of 
the second digital signal by the first step, the second D/A 
converter 317 outputs a varied DC signal. 

In the first step, a signal outputted from the second 

20 converter 317 is shaped to the DC signal, and the saw-tooth signal 
is modulated by the DC signal for 50 microseconds. Therefore, the 
duty modulator 321 generates and outputs a modulating signal of 
a DC type for 50 microseconds . During the first step, an ultrasound 
generator 207 is magnetically saturated by the DC modulating 

25 signal from the PWM generator 303. 

In the second step, the microcomputer 309 controls a duty 
of the pulse signal to thereby vary a level of the DC signal for 
a predetermined time. The duty modulator 321 generates a 
modulating signal which gradually reduces the duty of the 

30 saw-tooth signal for a predetermined time. 

Namely, since the level of the DC signal varies according 
to the varied duty of the pulse signal, the duty of the pulse signal 
is regulated by the second converter 317. In this way, the 
microcomputer 309 controls the pulse width of the pulse signal 
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in such a way that the duty of the pulse signal is gradually reduced 
from 85-50% to 2.5-0% for a predetermined time period. At this 
time, a frequency of the saw-tooth is varied in a bandwidth such 
that the frequency of the ultrasound is varied in the bandwidth. 
5 The bandwidth may be selected and varied according to a variety 
of cooking methods . Selectively, the frequency of the saw-tooth 
signal may maintain a constant value. Therefore, it is understood 
by one in the art that the frequency of the saw-tooth does not 
limit the scope of the present invention. 

10 Thus, the ultrasound generator 207 provides an ultrasound 

wave responding to the pulse width modulating signal to the 
receptacle 105. In the third step, the microcomputer 309 
continuously repeats the first and second steps . Namely, the 
modulating signal through the first step, the second step and the 

15 third step supplies the ultrasound wave to the oil 111 and fried 
foods. 

FIG. 4 is a perspective view showing a controller 201 and 
the ultrasound generator 207 which is welded at a surface of the 
receptacle 105. 

20 A heater 205 is installed at a bottom of the receptacle 105. 

A controller 201 is connected with the ultrasound generator 207 
through a driving cord 211, connected with the heater 205 through 
a heating power cord 209 electrically, and connected with the 
thermometer 107 through a signal cord 213. Also, the controller 

25 201 connected with a control PCB 203 which includes the switch 
117, the power. switch 113, the first display device 115 and the 
second display device 117. 

The thermometer 107 is installed at the guide 109 of the 
receptacle 105 by a holder 215. 

30 The ultrasound generator 207 includes a piezo electric 

element or a magnetostriction, in the present invention. 

One end of the ultrasound generator 207 is welded to a side 
of the receptacle 105, and the other end thereof is connected to 
the controller 201 through the driving cord 211. 



30CID: <WO 0113773A1_I_> 



WO 01/13773 



PCT/KR00/00149 



8 

The ultrasound generator 207 supplies an ultrasound to the 
surface of the receptacle 105 to resonate the liquid such as the 
oil 111 in the receptacle 109 ..When a user turns on the power switch 
113 in the control panel 103, the controller 201 drives the heater 
5 205 based on a switching signal of the power switch 113, to thereby 
boil the oil 111. 

Thus, the thermometer 107 measures a temperature of the oil 
111 and outputs the measured temperature of the oil 111 to the 
controller 210. The controller 201 receives the measured 

10 temperature of the oil 111 from the thermometer 107 and outputs 
an analog detecting signal corresponding thereto. A detecting 
signal from the thermometer 107 is transmitted to the control PCB 
203, and the control PCB 203 converts the analog detecting signal 
from the controller 201 into a digital signal for an oil 

15 temperature. 

The first display device 115 displays the digital signal of 
the oil temperature. At this time, the user sets a temperature 
of the oil by the switch 117. A switching signal of the switch 
1 1 7 is transmitted to the controller 2 01 . The controller 2 01 which 

20 receives the switching signal stores data according to the 

switching signal. The stored data are displayed on the second 
display device 117. 

The controller 201 compares the stored data displayed on the 
second display device 117 with the digital signals displayed on 

25 the first display device 115. As a result of the comparison by 
the controller 201, when the stored data is equal to the digital 
signal, the controller 201 terminates the electric power which 
is supplied to the heater 205. 

While the temperature of the oil increases, the controller 

30 201 drives the magnetostriction gradually . Therefore, the welding 
section 219 of the magnetostriction emits the ultrasound to a 
surface of the receptacle 105, and the ultrasound is propagated 
to the oil 111 in the receptacle 105 to thereby allow the oil to 
resonate ul trasonically . At this time, the receptacle 105 is used 



OCID: <WO 0113773A1_I_> 



WO 01/13773 



PCT/KR00/00149 



9 

by means of resonator. 

Therefore, the present invention provides the cooker which 
can reduce extra fat in the fried food, and improve flavor by 
ultrasound of the magnetostriction. 
5 While the invention has been described in terms of one 

preferred embodiment, those skilled in the art will recognize that 
the invention can be practiced with modification within the spirit 
and scope of the appended claims. 
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WHAT IS CLAIMED IS: / 

1. A cooker comprising; 

a food receiving device for containing foods; 
means for generating PWM signals; and 

an ultrasound generator for generating an ultrasound wave 
according to the PWM signal and providing the ultrasound wave to 
the food receiving device, wherein an intensity of the ultrasound 
wave is varied by the PWM signal. 

2. The cooker as claimed in claim 1, wherein the ultrasound 
wave includes a bandwidth of 15KHz - 160KHz. 

3. The cooker as claimed in claim 1, wherein the generating 
means includes a controlling section for generating a first 
digital signal and a second digital signal, respectively; 

a pulse width modulating section for varying a duty of the 
saw-tooth signal by modulating a saw-tooth signal and a pulse 
signal which are D/A converted from each of the first digital 
signal and the second digital signal, and for outputting a 
duty-varied saw-tooth signal; and 

a driving section for amplifying the duty-varied saw-tooth 
signal and for outputting an amplified signal as the PWM signal: 

4. The generating means as claimed in claim 3, wherein the 
controlling section includes a memory for storing first data and 
second data; and 

a microcomputer for generating a first digital signal and 
a second digital signal corresponding to each of the first data 
and the second data. 

5. The generating means as claimed in claim 3, wherein the 
pulse width modulating section includes a first converter for 
converting the first digital signal by the microcomputer to an 
analog type saw-tooth signal; 

a second converter for regulating the second digital signal 
by the microcomputer to a DC signal; and 

a duty-modulator for modulating the analog type saw-tooth 
signal and the DC signal, and for outputting the duty-varied 
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saw-tooth signal. 

6. The cooker as claimed in claim 1, wherein the ultrasound 
generator includes a piezo electric element. 

7. The cooker as claimed in claim 1, wherein the ultrasound 
generator includes a magnetostriction element. 

8. The generating means as claimed in claim 3, wherein the 
saw-tooth signal wave maintains the 100% duty for 50 micro second, 
and reduces the duty to 2.5-0% from 85-50% in a fixed time period. 
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FIG. 3 
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